effusion there is yet no conclusive evidence to support the involvement of an infectious agent. 31
The study was designed to investigate a possible relationship between idiopathic pericardial 32 effusion in dogs and viruses most commonly encountered in humans affected by viral 33 pericarditis. Coxsackievirus B3 RNA, influenza virus type A RNA, human adenovirus type 2 34 DNA, human cytomegalovirus DNA, and parvovirus B19 DNA were investigated by PCR in 35 pericardial effusion samples and pericardial tissue specimens collected from 14 dogs with a 36 diagnosis of idiopathic pericardial effusion. PCR was also employed to test the DNA for two 37 bacteria: Borrelia burgdorferi and Chlamydia pneumoniae. The same microorganisms were 38 also investigated in pericardial effusion or pericardial wash from 10 dogs with neoplastic 39 pericardial effusion and 10 dogs which died of a non cardiac disease, respectively. 40
41
One pericardial effusion sample from a dog with the idiopathic form of the disease 42 tested positive for influenza virus type A and sequencing of the amplicon confirmed the PCR 43 result. In another dog of the same group a cytomegalovirus was detected by PCR in the 44 effusion, but sequencing showed this to be a false positive result. The genomes of the 45 microorganisms investigated were not detected in neoplastic effusions or pericardial washes. 46 The results indicate that viral and bacterial DNA/RNA of relevance for human pericarditis is 47
Introduction 53
Pericardial effusion is the third most common cardiac disease in dogs and accounts for 54 around 10% of all cardiovascular diseases (Baumgartner and Glaus, 2004) . Neoplasia and 55 idiopathic pericardial effusion (IPE) are the most important aetiologies whereas congestive 56 heart failure, atrial splitting, trauma, bacterial or fungal pericarditis, uraemia, 57 peritoneopericardial hernias, intrapericardial cysts, and hypoalbuminemia are rare causes. 58 59 IPE is a diagnosis of exclusion, and is suspected when serosanguinous to hemorrhagic 60 fluid accumulates in the pericardial space and routine diagnostic methods fail to demonstrate 61 an underlying cause (Aronsohn and Carpenter, 1999). There is a wide variation in the course 62 of the disease in IPE; some dogs may be cured after removal of all pericardial effusion by one 63 single pericardiocentesis, whereas in others effusions may repeatedly recur (Aronsohn and 64
Carpenter, 1999). To obtain enough material to be sequenced, influenza A and cytomegalovirus positive 171 samples were reamplified using the same PCR conditions as described above using 2 µL of 172 the previous PCR reaction. Products were analyzed on 3% agarose gels; amplicons were 173 purified using the MinElute Gel Extraction Kit (Qiagen) and sequenced from both sides 174
(Microsynth). 175 176

Results
Thirty-four dogs were enrolled in the study. Fourteen dogs had a diagnosis of IPE, 10 178 a diagnosis of pericardial or heart neoplasia and 10 had a non cardiac disease. Among dogs 179 with neoplastic effusion, five had pericardial mesothelioma, three heart haemangiosarcoma, 180 and one each a pericardial carcinoma or an unclassified metastatic neoplasia. Six dogs which 181 died of a non cardiac disease had metastatic tumours and two each end-stage renal or liver 182 failure. 183
184
In the group of dogs with IPE, 11 were males and 3 were females. Ten dogs belonged 185 to large or giant breeds and four belonged to medium-size breeds. The age ranged from 3-13 186 years, with a median age of 8 years. In nine dogs pericardial effusion was collected during the 187 first episode of IPE, in five others IPE was already diagnosed and they were referred when 188 many relapses had occurred (three relapses in four dogs and four relapses in one dog) and 189 thoracoscopic fenestration of the pericardial sac was required. To the best of our knowledge, so far no study has yet been performed to investigate 221 viruses as possible agents involved in the development of IPE in dogs. This is the first report 222 to show that one of the viruses involved in human infectious pericarditis could also be 223 recognised in a dog affected by IPE. Specifically, we were able to detect and sequence part of 
